NY Brett Ore ee indy 
rhea” ORAS Ls Let nle meena tee nes a te taste ne balbva on zs BeRatarem 
ee Aa ~ Ore otetamn a! Malteeeptie ees 

Mpa ereta Ctl Te Oy ete renter ee Lee aie Ore Orbit irae Tae Serenteng con ASA Say PPAR WR ete Lr ee cee 
fa ee Sh: Vhislgee tn MiB exe te ae Make ay Rey eres es rs i ae ae : Pere Leet Avie tons mr Abeheaen, Peano corte - ney etm ct earnon 
oh Ban, tga Bd Oh ADA AS ua M4. OAD Sean BABA r oh oae ee he 1 Ah te Di MSM bn dead CD AREE. X60 Ee PN PNA NAN aes Aoi ee Pe ewan nAAchae on eee ee ee at Aen "Ah iacensarene eee SUAS Pte Acs non oace til Ferartere ioe 

nA 28 Ot OOM whats & aes Ped oben ak mere tee Tere Mag OOS tog 4 ; Metin aiden on tae Or ety) rite taatd Oe WAIN 4 eg, ARN) LAN hey PL PUNAatIen tg ra ee MERE aM Rig * 

one Ob ASA raha Aba onea bry bes pitad eed dpa Us ee a a a ee tative aber tere tee ee Swan en tee gt i“ be 

4m eh ORE 6: ide Baty, GOLD AR AR AEA EMO Meee Webs Ri et an ne Sone nee ae a PP eaten ee 

Pe ee ee , 

ae ee ry 


Re-beeene e  ee be Ret ieymaine te b. 
rr Orage a aon Se hh hay aaennn 

+ Pe Nm Mas —~— LG tele eieerernen tee Sete ye tag bese ae — Ase .9%: 

. oa “tt sal hs A OR tan aap gs a. halle 4h team na eT aaa, ont td Dy, b 

eat 8 Bed c 


PA Date oh Mera tee 
te NRE SN eee MARS Made aig kn MMe mel woes ang Mae 
a <5 Ayan, 
> SR tal? oP deb DD adn y , don a OR AH ON OL A he O84) BIEN hoe og pe ter 
Pe ee a te ae | nities = d 3 
hd pas Mak anear 


Pune 
RO NAR patrntgen \ a 


RAM eayuntns te fy Ak 
« ea at or 
itt bak ete a ta 
few NP, 
"fades [ee ee ee ee oe TY 0051 BM Suen 
2H (Te AR atis Oe IG Anat, pil 0g ok'n avd), #raMta otal 
FRM Oe CAO ATS AOD LRN, 6 ay 


a 3 . SEN a ORS es de temee en. ete 
: on Herel tract Pon tN namtet Sovrar engage eck fern aren icant ee mba ee tro etna 
a a we ‘ Cait aa we sl Lars 
tab tobe > tetas dod thengire ta touh sane — fa, NNN dete emt Nn RNA Pole pee LENA teem ay ey 
E per . . . o odd, 4 
atee 08) wins Abe Reh Ente Came AAR Pune Paw yy A 6g ™. red Fy 4 * - 
Ae DE Dba t , OW ay hoes ene eBBscag se . 


Sean bs he SRAM weno wm ma —_ 
Bere 
re Nemaananen, RA Sic ania daha arn eee Sette tenn VR Ane, 
. ioe Mtiindete ee eRe 


i oe, 
‘ bipnt tactician tMPKctanshnintogenabone 
Pete cued Ga. 2 pation eet wees aie one 
teach De i ae ingen al . SRASAN come gee in a a, “pte Natrencte Nala! * ies 
Pepe ie ela ee Le who eT el RW Fo epeianeTaO a ee ean e vs ‘ é Mig arco ey, RNa then Ae Senne eR eres ne eects prone WESaeret A Aa eRe: Renn sete Nes 
os witees aA 2 i ek eo 6 ted a Ram Pics le lI need al tm B ine . Rk eg : othe ibe,» Phe me 

perp vera man: ey eae te Pe a) r Ore oy EN he oF Pte os gy ee Sam oe dmte tm Pas * a Ra ibaa an ee ee we SANS Whe ieNsTnbem wainecann ee re eereane te 

124 tat whe Bees PAW 6 80% Cao inh ifs ohh Fateh OEE MES sR E TD DI re ArraD Sod OAt be fe bP igus Nene: Solna ined Seas 

Re nne At «00 eS thnllene Dn Bnbm ty. rey . 


2 Raa Bak atom cat oe te an * od 

ee erin a ry Teen one ap ine trinidad bine ot ~ 

a. oceans wher Nebr eee oe wae 5 Refhencn LAK" Sires tease 
ThA haem eshen omy ee Mans. en tick Ne ‘se: ahants wah eee Foal? 


eee ne Archer Sh. Satied ne etwhaapiniatng 


Ng out nates PE et ott han wees of 
Pete PR eee lt 1B set Baseline. 


Releats 06. agler Fabs ah oBior on ght FD 4m AP geting bd ahgs” 
nie . 


er see Wy etna ale abe eee 
M8 BI ohh a, ayn he |e Ra ngthse% ve Pah 
ASO at Set ter rn ee ae ar saline ‘ a te, sehr ee 
EON Nem ry nit ge aed eee Cale et Aenea, Abeta Me avatar vm non beleeice ene e 
OO ws ated Oh fear a Aataihah yh Cima oregano Wee Mer Somme 2 inte e 
bs * - td ~ & cY wert 6. Nemeth 
Te ac ihe 90m hgh Peet Baad aetise m4 bigheoee fb tink Ons 2 0m D erahs Raaln At ayo f QE LER AA hh OI PPR ra ade ere ee a pertietetratne a ng Bee NA ty rae song ta See 
ene at ny Pat eee a Peocaper inn <i og Bes afin pede bow ap ¢ — ane —teietinl ade ot meer aet S Nath A's, Nata AANA rece Seg te x Maen rae 
LS ie oe ee a9 a MO One A OO e - Dae aw tem ty . . " . i Pe tate ga « a * nd . 

atl OPO. eh we Lam wre Vb LP oe nhs’ ahaa Mita a ee are “ tags aria ae eat ihintatateeik ns ae ee eee eee eT are dork he tes M a Paadet testi thet ye 
font ohana ahh. § eGo <aisitha tad > Cnkahettneee - I Scilla ines Paces oe Seating thi tnt Agi: RGA A wNCAy WR NAR SDM ae SA Nhe Bane ONS NALS eo, : eet. ems 
er eS ee APM enema Ooo otha is nr gate NEW t0 a8 Arete de ae cant, Ae BAN TEN MR MATAR, MOA ag ee ee Ce aS Rates om | 

Pon 9 Doh thal + tava tant > pn¥ Fe tenia ae 7 b Sneha math alt ain, : 

ee OR eredecre, tf me ene t 2 il Nimren nig sleemreanhwe aaa dtndiue TEC ee ee FAMED Hoe he oot RU RN. OOO satiny, 

r¢ nal 1 tre PS Bat 5 we SOF ce > a ine Ie el ee ed . : 

Pn iptteDaden § Meg hah?ethis” ies” "othe uate 


£m aes 


PF eto a 
Weta t Ane Deth4 ARAN Rainere ont igh Aisi pe 

it ann 

laine ated ey oe a Cara ay 


A ee ee Yee we 


Pe A Mie et ne or ites Matge > 


2 Nae NY ne POTN arinraaterts ty. Mey 


aed) a ate et Sa DN Moe We he 
a ‘ : eteadbt tt re 
Merete ds © ne Mnt hs YAM ae dents. éthad oeal Oy me > 
widiietan mane ; at whe apidht AIRS tn Diade hI deta, MRNAS Bircnttncalng:, Auta Paste 
ademas : = Oe ME dn Ne BOS ot om POS da BP it MR teeF ah Snk Ps res 


oP he Aah ANOS Bie My Maayin tt 4 0: F509 Nigh siesta > clef 
di Pt Fo ADA 4 ake A 


te wae 

Ae ‘were A AN ee Lotte pF 

oat tly toe a 6, Ae AW ctl be Mgtaad Sas tae 

en ke ee a a ae aw eaw D0 aon dae AN 8 we 
ee oe eer ee ee el ee a ee 


hie erent Teak he ae — 
einai cas aro, ta a eal 


etal ainda =e ST 
AF BR nem LOS Penne , 
we tl) a Tk rd Ce ee) - 
PERE WB Nal AEP OMAR sat Bras of Pd 
Sn te at eee bey Apron, 
PDR! LOW Pah af t+ 


he Raa Oat he osheath 
Pe citi 


r aaaee ie ne vi " SA 8 Nels habe A 
entiation ae he ee fxs a at e * > <arrme — . _ 
. Le ya nn Sn ee ' 


“8 z ee 
tel cela att lol one at Pott Pee Per : ‘ 
cla Te Stand nedn OL be 


AO oN ne est ne ease 
a ye - Ae AiG Aitbto™ Maci fy 

Ce La re Ale 2" HA or Peta, 2 “ 

oul, oe, BO) set od ra 

* TF Ae OME ee elt eh Daa o> 

“ “ PL Set tatieke enmee ” 

en ee eee 


ee i ee ey 


tue 3 


. oe 
PARR A Sh MaVrd ts Mey 


oe Meee 


* 


one i aeles eee . 
eae ee ba, Cari dianlt molested a a Oe = NS ye hee Wo a alee, 
Ridteal= ican ne ‘ ae Ne + ring Te 8, hee! “0 ee ~ 
a aciielied hineiitedbin ite Cee Oe 
- . > aa oe me Net = neler et Tawi e Gh we tens, 
tee We ce oy a 7 a - 0) eee ‘ 
sist maria? haat 0 Fe es one ta lig Panipat biateiee i ctten te alin Sao cde tar Melereseenet 
7 = “ oa oe eee | aede..® ee arate a. * 
we el Ae ae te eA teng oo i ee 
head BL apne PE etlng, i hie Soe “es whee Herma * to 
Seale Ripert a toe 
bp lirdiedienci a eee 2 
Ae See) ag 
Ne Porte, | 


Leh ese gt on, 


. 


Sia) WSS en Ue - ~~ 


~~ ow 
Shee Tedane 
ote 
SR an a a ee ee 
—— 
od 
“ 
. 
. ¢ 
— 


HARVARD UNIVERSITY 
Library of the 


Museum of 


Comparative Zoology 


[ ANNUAL REPORT 


OF 


THE DIRECTOR 


OF THE 


AT HARVARD COLLEGE 


TO THE 


F— 
ye a 
| ws 

m, ) 1 ; 

| 
ae oo A ey 
oe 

| re 


) aa 
| (as 


PRESIDENT AND FELLOWS OF HARVARD COLLEGE 


FOR 


1915-1916. 


CAMBRIDGE, U. S. A.: 
PRINTED FOR THE MUSEUM. 
1916. 


was 
ca 


ty te “<e%, P as ee! 


Ee aes 28 baa ee & ts 1k Leama A 
Bae . eters pe Be 7 eae 

t RErORTs. ON THE Scimn’ SULTS 0 KP. 
ERN- TROPICAL Paciric, IN CHARGE OF ne LEXA ANI 

U. S. Fish Commission Steamer ‘ ‘ALBATROSS, 

ro Marcu, 1905, LipuTENANT CoMMANDER Le 


CoMMANDING, PUBLISHED OR IN \ PREPARATION == 


oO ars a Por. oA) tee ie 
tg 9S ee Pei dee ee 


A. AGASSIZ. V.5 General Henors ‘on. <G> Ky ‘KOFOID sind: Je RMI Cc 
the Expedition... XXII. The Protozoa. — iF 
A. AGASSIZ. I Three Letters to Geo. C. A. KOFOID and EL ms ‘ 
M. Bowers, U. 8. Fish Com. | XXIV.* The Protozoa. — Te Sa” 
A. AGASSIZ and H. L. CLARK. The | p. KRUMBACH. The Sogittae, “are 
cee | R.VON LENDENFELD. XXL The Ae 
H. B. BIGELOW. XVI.1° The Medusae. | Siliceous Sponges. » =. 22 ee 
H. B. BIGELOW. XXIII* Tne Sipho- yon LENDENFELD. xxIxa® r 
od amsy Hexactinellida. = ee 
H. B. BIGELOW. XXVI.% The Cteno-_ G..W. MULLER. ‘The Ostraco ae } 
,phores. . a Sk is 
R. P. BLGELOW. The Sebnintapoas: i So seyiaad  eee and G. V. iL 
O. CARLGREN. The Actinaria. a e oneness 
RV. CHAMBERLIN. The Annelids, MARY J. RATHBUN. X.° Th 
‘H. L. CLARK. ‘The Holothurians.  _tacea Decapoda. . 
~H. L. CLARK. The Starfishes. HARRIET RICHARDSON. 
H. L. CLARK. The Ophiurans. Isopods.. ey be 
S. F. CLARKE. VIIL8 The Hydroids. W.E. RITTER. IV. The T cat 
W. R. COK. The Nemerteans. - iby L. ROBINSON. ~The Plant 
L. J. COLE. XIX. The Pycnogonida. Gg. O. SARS. “The Copepods. a 
W.H. DALL. XIV#‘4 The Mollusks. F. E. SCHULZE. XI. ll ‘The Xeno 
C. R. EASTMAN. YII.7 ‘The Sharks’ | aheuds: ee 
eee: 2. 3S BARRIO: fy SEARLE. | XKV ; 
S. GARMAN. XII." The Reptiles. Isopods. eee x 
H. J. HANSEN. The Cirripeds. 
Hf. J. HANSEN. XXVIL The Schi- ae Saar e P teropods, 
g pate es es he Insects, ~ E.-O. STARES- xu, Me Atel 
W. E. HOYLE. ‘The Cephalopods. 4 Be STUDER. The Aleyonaria. 
W.C. KENDALL and L. RADCLIFFE. JH. THIELE. Va ‘Bathyseiadium. 
XX V2. "The Fishes: . = a W. VAUGHAN. VI.* _ The Corals. 


C. A. KOFOID. HI.* [X.9- XX. The. R, WOLTERECK. _ XVIII. 18 “The Am. 
Protozoa. . ; ‘bhipods. age St 


1 Bull, M. O. %, Vol. XLVL, No. 4, April, 2905. 32 pps... ss ee 

? Bull. M.C. Z., Vol. XLVI., No. 6, July, 1905, 4 pp., Ss | aes se ; Be = 

' Bull. M. C. Z., Vol. XLVI., No. 9, September, 1905, 5 pp., 1 pl. : 
4Bull. M. C: Z.; Vol. XLVL., No. 13, January, 1906, 22 pp., 3 pis. ete 

’ Meni. M. C. Z., Vol. XXXITI., January, 1906, 90 pp., 96 pls. age 

‘ Bull. M. C. Z., Vol. L., No. 3, August, 1906, 14 pp., 10 pls. eee 

7 Bull. M. C. Z., Vol. L., No, 4, November, 1906, 26 pp.; 4 aie eee 

® Mem. M. C. Z., Vol. XXXV., No. 1, February, 1907, 20 pp., 15 pat a 

» Bull. M. C. Z., Vol. L., No. 6, February, 1907, 48 pp.. ¥S-pisic.e ee, 
Mem. M. ©. Z., Vol. XXXV., No. 2, August, 1907, 56 pp., 9 pls. 

Bull, M. ©, Z., Vol. LE., No. 6, November, 1907, 22 pp., 1 pl. 

'* Bull. M. C. Z., Vol. LIl., No. 1, June, 1908, 14 pp., 1 pl. ai age ef Eee. 1 oe 

13 Bull. M. C. Z., Vol. LII., No. 2, July, 1908, 8 pP., 5 pls. — peat: ee 

“ Bull. M. C. Z., Vol. XLII; No. 6, October, 1908, 285 Pps? pis. 

1° Bull. M. C..Z:, Vol. LII., No. 5, October, 1908, 11 pp., 2 pls. i Pe 

Mem. M. ©. Z., Vol. XXXVII., February, 1909, 243 pp., 48 pis: ea See ED 

47 Mem. M. C. Z., Vol. XXXVIII., No. 1, June, 1909, 172 pp., 5 pls., 3 mapess 

18 Bull. M. C. Z., Vol. LII., No. 9, June, 1909, 26 pp.,8 pls. = = = of: 

1” Bull. M. C. Z., Vol. LIL., No. 11, August, 1909, 10 pp., 3 pls. Sa fo 2 

7 Bull. M. C. Z., Vol. LII., No. 13, September, 1909, 48 pp., 4 ples; So: ches S 
2 Mem. M. C. Z., Vol. XLI., August, September, 1910, B20 pp., (56 Pine nee 
2 Bull. M. O.Z., Vol. LIV,, No. 7, August, 1911, 38 pp. | z ays ; > 
23 Mem. M. C. Z., Vol. XXXVIII., No. 2, December, 1911, 232, DD. 32 pls, 

4 Bull. M. ©. Z., Vol. LIV., No. 10, February, 1912, 16 pp., 2 pls. — oe TEESE 

2% Mem. M. C. Z., Vol. XXXV., No. 3, April, 1912, 98 pp., i oe Safa pte 

* Bull. M. C. Z., Vol. LIV., No. 12, April, 1912, 38 BRS. 2 et 

77 Mem. M. C. Z., Vol. XXXV., No. 4, July, 1912, : 

** Bull. -M.C. Z., Vol. LVIEL_No-8, August, 191. 

* Mem. M. C.. Ree! 397 pp., 


ANNUAL REPORT 


OF 


THE DIRECTOR 


OF THE 


MUSEUM OF COMPARATIVE ZOOLOGY 


AT HARVARD COLLEGE 
TO THE 


PRESIDENT AND FELLOWS OF HARVARD COLLEGE 


FOR 


Peto-L916. 


CAMBRIDGE, U. S. A.: 
PRINTED FOR THE MUSEUM. 
1916. 


MUSEUM OF COMPARATIVE ZOOLOGY. 


Faculty. 


ABBOTT LAWRENCE LOWELL, President. 


HENRY P. WALCOTT. 


SAMUEL HENSHAW, Director. 


GEORGE L. GOODALE. 
JOHN E. THAYER. 


Committee on the (Museum, 


HENRY P. WALCOTT. 


SAMUEL HENSHAW 
WALTER FAXON 
SAMUEL GARMAN Ths 
WILLIAM BREWSTER 

OUTRAM BANGS 


HUBERT Li, CLARE... =a 
HENRY B. BIGELOW . . 
ROBERT W. SAYLES 

PERCY E. RAYMOND . 
THOMAS BARBOUR... . 


RALPH V. CHAMBERLIN . 
. Associate Curator of Birds. 
NATHAN -BANKS. 2.4. 2U36. 
GEORGE NELSON . ... : . 


JOEIN (C.-PHEELIPS: 222. 


REGINALD A. DALY 


WILLIAM E. CASTLE . . 
WILLIAM M. WHEELER 
ROBERT DreC. WARD . . 


WALLACE W. ATWOOD . 
LOUIS C. GRATON (= ox 
JAY B. WOODWORTH . . 


HERBERT W. RAND . . 
CHARLES T. BRUES... 


. Curator of Reptiles, Amphibians, and Fishes. 
. Curator of Birds. 


@ 9 j¢ > 0) ter is 


GEORGE L. GOODALE. 


Officers. 


. Director. 


Curator of Crustacea and Mollusca. 


Curator of Mammals and Associate Curator 
of Birds. 


. Curator of Echinoderms. 

. Curator of Coelenterates. 

. Curator of the Geological Collections. 

. Curator of Invertebrate Palaeontology. 

. Associate Curator of Reptiles and Amphibi- 


ans. 
Curator of Arachnids, Myriopods, and Worms. 


Curator of Insects. 
Preparator. 


. Sturgis Hooper Professor of Geology. 
EDWARD L. MARK... . 
GEORGE H. PARKER... . 
. Professor of Zodlogy. 

. Professor of Economic Entomology. 
. Professor of Climatology. 
ALEXANDER G. McADIE . 
. Professor of Physiography. 

. Professor of Economic Geology. 
. Associate Professor of Geology. 
PERCY E. RAYMOND ... 
. Assistant Professor of Zoélogy. 

. Assistant Professor of Economic Entomology. 


Hersey Professor of Anatomy. 
Professor of Zodlogy. 


Professor of Meteorology. 


Associate Professor of Palaeontology. 


~ 


a 
5 


REPORT. 


To THE PRESIDENT AND FELLOWS OF HARVARD COLLEGE: — 


DurinG the Academic year 1915-1916, most of the instruction in 
Zodlogy, Geology, and Geography offered in Harvard University 
and in Radcliffe College was given in the Laboratories and Lecture 
Rooms of the Museum. 

In Zodlogy, twenty courses or half courses were taken by 377 
students in Harvard University and eight courses or half courses 
were taken by 65 students in Radcliffe College. 

In 1914-1915 these courses and students were: — 

Harvard:— 20 courses, 472 students. 

Radcliffe:— 10 courses, 164 students. 

In Geology and Geography there were twenty-seven courses 
or half courses offered in Harvard University, and five courses in 
Radcliffe College. In Harvard University 515 students were 
enrolled and in Radcliffe College 49 students. 

In 1914-1915 the courses and students completing the same 
were: — 

Harvard:— 26 courses, 461 students. 

Radcliffe:— 8 courses, 78 students. 

Though less field-work than usual has been carried on personally 
by members of the Museum staff during the year, the generous 
assistance of interested friends has resulted in the addition of 
many valuable collections. 

The ever-ready aid of Col. John E. Thayer enabled Mr. G. K. 
Noble to visit Newfoundland, and his three months’ (June- 
September, 1915) work there, devoted chiefly to the avifauna, 
brought together a considerable series of bird skins, and a smaller 
series of mammals, and of land and fresh-water invertebrates. 
Mr. C. F. Batchelder, who has a large series of Newfoundland 
bird skins in his private collection, is codperating with Messrs. 
Bangs and Noble in the preparation of an extensive report upon 
the birds of Newfoundland. Mr. Noble’s work in Newfoundland 
was facilitated by the courtesy of the Game and Inland Fisheries 
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Board, who granted a special permit to collect a few specimens of 
birds rigidly protected by law. 

Undeterred by the irksome monotony of an Arctic winter, Mr. 
W. 5S. Brooks visited the Falkland Islands, collecting there during 
1915-1916 (October to February). He obtained more than 300 
birds, many of especial interest and most of those peculiar to the 
islands, with the exception of the forms confined to the outer 
islands, which he was unable to reach. Mr. Brooks also collected 
a few fishes, and some insects and other invertebrates. These 
Falkland Island collections have been given to the Museum by 
Dr. John C. Phillips through whose liberal support Mr. Brooks’s 
trip was undertaken. 

By the generosity of Mrs. Ezra R. Thayer, Mrs. Charles G. 
Weld, and Dr. Thomas Barbour, the Museum was able to send 
Mr. J. L. Peters to Santo Domingo, where, during the spring of 
1916, he secured more than 400 bird skins. 

Mr. F. R. Wulsin spent the greater part of 1915 in British East 
Africa and Madagascar, conducting most successfully two expedi- 
tions wholly in the interest of the Museum. Large series of 
mammals, birds, and reptiles were obtained in both localities, 
those from the vicinity of Mt. Kenia and Lake Victoria supple- 
menting the earlier African collections of Dr. W. L. Smith and 
Mr. Childs Frick. Mr. Wulsin’s four months’ (June-September, 
1915), work in Madagascar, yielded 24 species of recent mammals, 
121 species of birds, large series of reptiles and amphibians, and 
a considerable collection of insects. Especial mention should be 
made of three fine exhibition fossils contained in Mr. Wulsin’s 
collections; these are a cranium of Crocodilus robustus, a right 
tibia of one of the giant aepyornid birds, and the skull of a 
species of Hippopotamus. All the expenses of these two expedi- 
tions were paid by Mr. Wulsin, to whose generosity the Museum 
is greatly indebted. 

During the summer of 1915, Mr. Henry R. Amory visited, in his 
schooner yacht the Kirry A, the Azores and Canary Islands. 
Working among these islands and in the vicinity of Mogador, 
Morocco, Mr. Amory and his assistants collected a representative 
series of birds and a number of other animals. The expedition 
of the Kirry A was supported wholly by Mr. Amory, who most 
kindly undertook it in the interest of the Museum of Comparative 
Zoology. 

With the aid of a grant from the Frederick Sheldon Fund for | 
Travelling Fellowships, Dr. W. M. Mann continued his post- 
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graduate studies in the Fiji Islands, collecting there for nine 
months, August, 1915—April, 1916. A part of the collections 
secured, including shells, arachnids, myriopods, insects, amphi- 
bians, and reptiles, often in large series, was received in July, 1916. 
These collections and the reports received from time to time from 
Dr. Mann showed that the value of his Fijian studies would be 
enhanced by similar work among the Solomon Islands. For this 
work, the Museum provided the necessary funds from its own 
resources, and the latest advice received from Dr. Mann (dated 
18 June, 1916), indicates that a successful beginning has been 
made at Malaita and Tulagi. 

Accepting the courteous invitation of Dr. A. G. Mayer, Director 
of the Department of Marine Biology of the Carnegie Institution 
of Washington, Dr. H. L. Clark enjoyed the facilities afforded 
by the temporary station of the Institution at Tobago. Echino- 
derms, the special object of Dr. Clark’s search, were abundant, 
and nearly 2,000 specimens of 75 species were secured; many of 
these species are new to the collections, others are inadequately 
represented. The few days devoted to the collection of land 
animals yielded small series of reptiles, insects, myriopods, arach- 
nids, and mollusks. A number of specimens of Peripatus, the 
most interesting of the land animals obtained, were brought to 
Cambridge alive. 

Professor Raymond’s field-work was limited to a single trip to 
the Catawba Valley, near Salem, Virginia, where a considerable 
number of invertebrate fossils of Ordovician age were secured. 

For the services of Mr. G. K. Noble as a member of the Expedi- 
tion to Peru; the Museum is indebted to the generosity of Prof. 
Theodore Lyman. 

As in recent years, the Museum is indebted to Miss Elizabeth B. 
Bryant for her interest in and work upon the collection of Araneina. 
A similar service has been rendered by Mr. L. W. Swett, whose 
preliminary rearrangement of the Geometridae is progressing 
most satisfactorily. 

Dr. G. M. Allen’s duties for three days of each week have been 
along the same lines as those of recent years; these are the usual 
curatorial work of identification, labeling, and arrangement of 
the collection of mammals, fossil and recent. Dr. Allen has pre- 
pared for publication a catalogue of the type specimens of mam- 
mals contained in the Museum, a time-consuming research, as 
much of the type material of fifty years ago was not specifically 
labeled as such. 
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During the progress of this work, a few types of rodents, reported 
as missing from the collection of the United States National 
Museum (Bull. 62, U.S. N. M., 1909), were found. ‘These types, 
received from the Smithsonian Institution many years ago, and 
catalogued as Museum specimens, have been returned to the 
National Museum. 

The burden of the codperative work undertaken in conjunction 
with the Boston Society of Natural History devolves at present 
almost entirely upon Mr. Bangs, as the transfer from the Society 
consists in large measure of mounted birds which require reiden- 
tification, and the selection of a typical series to be returned to 
the Society. This work somewhat delays the prompt record of 
current accessions. During the year, more than 5,500 skins, new 
accessions or accessions not previously entered, have been identi- 
fied, arranged, and partly catalogued. The principal donors are 
Col. J. E. Thayer, Dr. J. C. Phillips, Hon. W. Cameron Forbes, 
Prof. Theodore Lyman, Prof. H. W. Smith and Messrs. Wulsin 
and Amory. 

Dr. Thomas Barbour has been actively engaged upon the col- 
lection of reptiles and amphibians; he reports that an excep- 
tionally large amount of new material has been received. Though 
the identification of these new accessions is not quite complete, 
the collection as a whole is in good condition and the card cata- 
logue well up to date. As in previous years, West Indian speci- 
mens of great rarity have been presented by Prof. Carlos de la 
Torre, Senor V. J. Rodriguez, and Mr. C. T. Ramsden. 

The work of Messrs. Garman and Chamberlin has varied but 
little from the usual routine involved in the care and rearrange- 
ment of the collections under their charge. Both have extensive 
monographs nearing completion. 

Mr. W. F. Clapp has continued his work on the study collection 
of mollusks, completing the rearrangement of the Opisthobranchia 
and of two families of the Prosobranchiata. Current accessions 
have been in large part catalogued and incorporated in the collec- 
tion, and many desirable exchanges have been effected. As the 
guest of Mr. Bryant Walker, Mr. Clapp visited Detroit, where, 
through Mr. Walker’s liberality, he selected more than 2,500 
specimens for the collection of the Museum. This gift of Mr. 
Walker includes many species either new or but poorly repre- 
sented in the Museum series. A valuable series of 20 species 
from Lake Tanganyika is a gift of Dr. Thomas Barbour, and 
desirable exchanges have been carried on with Messrs. H. N. 
Lowe, W. N. Souther, and D. Thaanum. 
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Dr. Clark’s Museum work comprised the rearrangement of the 
ophiurans and spatangoid Echini, and the description and illus- 
tration of the species to be included in the sixth part of the Memoir 
on the Hawaiian and other Pacific Echini. 

Dr. H. B. Bigelow completed his report on the 1914-1915 
cruises of the U. S. Bureau of Fisheries Schooner GRAMPUS, and 
catalogued and arranged the new accessions of coelenterates. 
Illness necessitated the absence of Dr. Bigelow from his Museum 
duties for five months. 

Prof. P. E. Raymond’s Museum work has been divided between 
the rearrangement of the trilobites in zodlogical sequence, and 
the selection and arrangement of a stratigraphic collection. 
The collection of trilobites is contained in 480 Museum trays, and 
of these, the specimens of 244 trays are identified and labeled. 
For the stratigraphic collection, a representative series of Palaeo- 
zoic species in 600 Museum trays has been arranged in strati- 
graphic order, and the beginning made for a similar collection 
from Mesozoic and Caenozoic formations. Eighty Museum trays 
of specimens from the Ordovician of central Pennsylvania have 
been given by Mr. R. M. Field, and a fine series of blastoids and 
nine Museum trays of Cambrian and Carboniferous fossils from 
Montana are the gift of Mr. T. H. Clark. . 

Miss Elvira Wood resumed her work on 1 December, 1915, 
and during the remainder of the year, she was engaged in revising 
the identification and the arrangement of the study series of 
Tertiary Gastropoda. 

Mr. R. W. Sayles has continued in charge of the Geological 
Collections, and reports that nearly all the accessions belong to 
the division of economic geology. The largest and most valuable, 
a collection of 300 ores, chiefly from the Cripple Creek region of 
Colorado, is the gift of Mrs. August R. Meyer of Kansas City. 
Prof. E. C. Jeffrey’s colored photomicrographs, (55 in number), 
illustrative of the origin of coal, make an effective and valuable 
exhibit. 

Mr. George Nelson’s services as Museum Preparator have been 
as varied and as skilful as usual; his dexterous treatment of 
valuable types of birds, which were prepared according to the 
methods in vogue seventy-five years ago, has been most successful. 
Mr. Nelson has also made a large number of negatives, principally 
for illustrations for publications of the Museum. 

Since January, 1916, Mr. A. B. Fuller has been employed as 
Preparator, his time being occupied entirely in making over and 
mounting the skins of mammals and birds. 
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In addition to the specimens of recent birds, the Museum has 
received from the Boston Society of Natural History several 
mammalian types, the type of the fossil passerine bird, Palaeospiza 
bella J. A. Allen, and part of the typical material of Dinornis 
(Palapteryx) major Kneeland, one of the extinct gigantic birds of 
New Zealand. 

The Museum is indebted to Dr. Thomas Barbour and Mr. R. W. 
Sayles for the acquisition of a fairly complete skeleton of a fossil 
horse Mesohippus sp.; and to Mr. Anton Schneider, the Manager 
of the Florida Amalgamated Phosphate Company, for some valu- 
able mammalian and reptilian fossils. 

The Museum is also indebted to Mr. W. B. Cabot for two ex- 
ceptionally fine antlers of Cabot’s Caribou; to Mr. T. H. Hays 
for antlers of the rare Schomburgk’s Deer; to Messrs. L. A. 
Mowbray and G. W. Smith for reptiles from Turk’s Island; to 
Prof. E. L. Mark for a collection of fishes from Bermuda; to 
Prof. Arlo Bates for some Egyptian insects; to Prof. W. M. 
Wheeler for series of Formicidae; to Mr. B. P. Clark for Sphingidae 
new to the Museum; to Mr. E. D. Harris for very large series of 
Cicindelidae; to Mr. J. H. Emerton for North American spiders; 
to the authorities of the South African Museum, the South Aus- 
tralian Museum, and the University of Iowa for collections of 
echinoderms retained in return for the identification of their 
collections; and to the U.S. Bureau of Fisheries and the Canadian 
Government for collections of marine invertebrates. 

The Library contains 53,783 volumes, and 50,470 pamphlets; 
1,149 volumes and 1,164 pamphlets have been added during the 
year. 

The largest single gift to the Library, that of Dr. H. B. Bigelow, 
consists of 515 volumes, almost entirely standard works of travel. 
These books, bequeathed to Dr. Bigelow by the late Louis Cabot, 
though without direct bearing upon the work of the Museum, 
have a definite value as authoritative narratives of regions of 
prospective zodlogical exploration. A Merganser and a pair of 
Buffle-heads, two Audubon paintings, the generous gift of Col. 
John E. Thayer, show an interesting contrast between work exe- 
‘cuted in 1809 and in 1815. 

The publications of the year include one number of the Me- 
moirs, completing volume 25, seventeen numbers of the Bulletin, 
and the Annual Report, a total of 1,217 (214 quarto, 1,003 octavo) 
pages and 97 (20 quarto, 77 octavo) plates. 

Three numbers of the Bulletin were published in the Geological 
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series, one number was published as a Contribution from the 
Zoological Laboratory, and the one number of the Memoirs and 
thirteen numbers of the Bulletin contain reports on Museum 
collections or the results of field-work undertaken in the interest 
of the Museum. 

The single Memoir issued this year, Catalogue of Recent 
Ophiurans: based on the collection of the Museum of Comparative 
Zoélogy, was published in recognition of the first quarto publica- 
tion of the Museum. ‘This publication, Ophiuridae and Astro- 
phytidae by Theodore Lyman, contained a detailed taxonomic 
account of the Serpent-stars, and is today one of the Museum’s 
permanent contributions to science. 

To aid in the publication of Contributions from the Labora- 


tories of zodlogy and geology, the Corporation granted the sum 
of $300. | 


SAMUEL HENSHAW, 
Director. 
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REPORT ON THE ZOOLOGICAL LABORATORY. | 
By E. L. Marx. 


For the third time since the establishment of the system of 
Exchange professorships, the Zodlogical Department has received 
one of the appointees. During the second half of the past year, 
Prof. Maurice Caullery, of the Sorbonne, Paris, in his capacity as 
Exchange Professor, gave in French a course of lectures on The 
present state of the problem of evolution (Zodl. 6), which was 
open to the public. Except as noted below, there were no other 
important changes in the courses given. The number of persons 
in each of the various college classes and groups of students who 
completed the several courses are given in tabular form for both 


Harvard University (Table I) and Radcliffe College (Table I). 
TABLE I. 


Courses Gradiiates Sen. | Jun. | Soph. |Fresh.| Uncl.| ocC. | Sp. 


fh LO eS Trop. 
1915-1916 A. & §. |Ap. S. Med.| Total 


 — | | | | J | SS | 


Zodlogy 1 7| 34 | 59 65 8| 2 2| 4/181 
‘i 2 2) 4) S13 I 6| 4 25 
‘: 3 6 1) 4) Tal oF 5 4| 2 43 
* 4 2 1 eee ee 5 a 1 16 
. 5b | 4 Ay ET ot 2 12 
re 6 1 2) °3 6 1 13 
¢ 7a | 8 iy 2 1 it 
- TOA Lee 1 11 
. 16.40 2 1 1 +1 3+1 
a aia fi vA 
“14a |}10+6; 1} 38} 5] 141 20-+6 
eee i 6+1| 3 2 if-e 
> Tae 2 2 
Hey, Oe Miia 2 
€ 2061 -5 i 6 
«20d 1 1 
me Oe tal a ce | 3 
eZee 5 5 
Pp BO aie a - + 
“ Special 1 1 
Sums 67+6)| 15 | 26 | 74 |80+1]| 79 | 22] 8 |2+1| 4 |377+8 


Note: Numbers in italics indicate students who attended the lectures, but 
were not enrolled in the course. To make the numbers directly 
comparable with those of previous years, these are not incorporated 
with the enrolled students. 
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TABLE II. 


Courses 1915-1916 Gr. 


—— ee ee |. 


Zodlogy 1 
“ec 2 


The enrollments in Zodlogy 1 and Zodlogy 3 exceeded the 
laboratory accommodations. The assistants in the several courses 
were: — Zodlogy 1, Harvard: chief-assistants, Messrs. H. G. 
Coar and A. C. Redfield; sub-assistants, Messrs. J. P. Baumberger, 
A. B. Dawson, H. R. Hunt, J. M. D. Olmsted, and A. C. Walton; 
Radcliffe: assistants, Messrs. D. E. Minnich and A. C. Walton. 
Zodlogy 3, Harvard: chief-assistant, Mr. H. R. Hunt; sub- 
assistants, Messrs. D. E. Minnich and J. M. D. Olmsted; 
Radcliffe: assistant, Mr. A. C. Walton. Zodlogy 4, Harvard: as- 
sistant, Mr. Hunt; Radcliffe: assistant, Mr. W. H. Cole. Zodlogy 
5b and 12 in Harvard and Radcliffe: assistant, Mr. Selig Hecht. 

The arrangement whereby the course known as Zodlogy and 
Botany 11 was given jointly by Professors Castle and East was 
discontinued. The Elementary course Genetics and Eugenics 
(Zodlogy 2) was transferred to the first half-year, and an advanced 
course by Professor Castle in Genetics (Zodlogy 10), intended 
primarily for graduate students specializing in Genetics, was 
announced, also to be given in the first half-year. 

Of those enrolled in Zodlogy 14a and Zodlogy 17, thesis work 
was chosen by 12 and 4, respectively; the others chose laboratory 
work, which in some cases was combined with the same kind of 
work in one of the “20 courses.” 

The University extension course in Elementary Zodlogy was 
carried on by Professor Parker, assisted by Mr. D. E. Minnich, 
Saturday afternoons during the first half-year. Twenty-five 
persons attended the course. 

In research courses the work done was counted as the equivalent 
of courses as follows: in Harvard, Zodlogy 20a and 20b, under 
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Professor Mark, six and a half courses; Zodlogy 20c, under Pro- 
fessor Parker, eight courses; Zodlogy 20d, under Professor Castle, 
one course; Zodlogy 20e and 20g under Professor Rand, five and a 
half courses: Zodlogy 20f, under Professors Wheeler and Brues, 
thirteen courses; in Radcliffe, Zodlogy 20c, under Professor 
Parker, four courses; Zodlogy 20g, under Professor Rand, one 
course. Courses 20d and 20f were carried on at the Bussey 
Institution. 

The degree of Ph.D. was conferred in June on Harrison Randall 
Hunt, whose thesis was entitled Regenerative phenomena in the 
earth-worm after the removal of the anterior region of the diges- 
tive tube and of the nerve cord. 

Seventeen persons, including the officers of the Station, were 
enrolled during the year at the Bermuda Biological Station. Six 
of these received aid from the Humboldt Fund aggregating 
$337.13. 

The Harvard Table at the Marine Biological Laboratory, 
Woods Hole, was occupied from the middle of June till the end of 
July by two graduate students taking the course in physiology. 
The Radcliffe Table was shared by a sophomore and a junior, who 
took the course in Zodlogy. 

A Harvard graduate student and a Radcliffe special student 
occupied tables at the Laboratory of the U. S. Bureau of Fisheries, 
Woods Hole, during the summer. 

The Zoological Club held twenty-six meetings, at which twenty- 
two original papers and sixteen reviews were presented. The 
average attendance was 21.3. 

A list of the Contributions from the Zodélogical Laboratory and 
from the Bermuda Biological Station is given on p. 35-86; other 
papers by members of the Department are indicated under their 
names. 
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REPORT OF THE STURGIS HOOPER PROFESSOR OF 
GEOLOGY. 


By Rearinatp A. DALY. 


Each year routine work as chairman of the Department of 
Geology and Geography consumes a larger proportion of the 
writer’s time, so that opportunity for research, the first duty of the 
Sturgis Hooper Professor, is being seriously lessened. Instruc- 
tion was given in courses Geology 4 and 20c, during the past year. 

The winter months were largely engaged: on the completion 
and publication of a paper on the petrography of the Pacific 
Islands; on a general study of rock metamorphism, with special 
reference to a classification of metamorphic processes; and on the 
perfecting of a design for a thermograph, intended to facilitate 
accurate, rapid, and therefore economical, exploration of ocean 
depths. 

Since 1901, when the writer conducted a course on Oceanography 
at this Museum, the problem of perfecting such an instrument and 
the extreme need of improving on the reversing-thermometer 
method now used in deep-sea investigation, have been in mind. 
After prolonged study of the various methods already employed 
or suggested for thermographic record, a general plan of construc- 
tion for a photographic instrument was outlined and presented to 
Profs. P. W. Bridgman and H. N. Davis for criticism. With their 
approval, the problem was then turned over to Dr. Harry Clark, 
Instructor in Physics. With great care and thoroughness, he has 
succeeded in designing an instrument which bids fair to solve the 
difficult problem. ‘To help in defraying the cost of Dr. Clark’s 
honorarium, of drafting, and of manufacturing the first instru- 
ment, the National Academy of Sciences has voted the sum of one 
thousand dollars from the Bache Fund. To Prof. A. G. Webster 
of Clark University, consultant member of the Bache Fund com- 
mittee, and to the Academy as a whole, special gratitude is due 
for such generous assistance and for interest in the investigation. 
The instrument is being constructed and it is hoped that it will 
be ready for practical testing by June 1, 1917. 
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The field-work of the year consisted of: studies of Maine syenites 
near Gardner, at Pleasant Mountain, and at Burnt Meadow 
Mountain; syenites and related rocks in Mt. Monadnock, Vt., 
and between Jefferson and Groveton, N. H.; the gabbro and “red- 
rock” bodies at Duluth and Pigeon Point, Minn., and at Bad 
River, Wisc.; and a study of certain points in the geology of the 
Adirondacks. 
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REPORT OF THE DEPARTMENT OF GEOLOGY AND 
GEOGRAPHY. 


By Reaernatp A. DALY. 


During the year, the permanent staff of the Department was 
unchanged, but it was arranged that Professor Graton should 
henceforth serve on a full-time basis as a member of this Depart- 
ment primarily, his formal transfer from the Mining Department 
being voted by the Corporation. This means that for the first 
time economic geology is represented in the Harvard faculty by a 


_ full professorship entirely devoted to this important general field, 


though, of course, Prof. H. L. Smyth has long represented the 
interests of the mining geology of iron ores. ‘The rapid increase 
in the number of students seeking advanced degrees in economic 
geology has immediately shown the wisdom of the Corporation 
in developing the Departmental activities on a side which has 
been too long neglected. 

The assistants appointed for the year were: Drs. W. P. Haynes, 
and Sidney Powers, and Messrs. L. B. R. Briggs, Jr., T. H. Clark, 
D. H. McLaughlin, and Thorndike Saville. — 

The total number of enrollments in the different courses at 
Harvard, including summer field-courses, was 515 as against 482 
in 1914-1915; the corresponding total for Radcliffe courses was 
49, as against 78 in 1914-1915. The numbers enrolled in the 
individual courses during 1915-1916 were as follows: 


Harvard Radcliffe Harvard Radcliffe 

Geology 4 127 17 ‘Palaeontology 3 1 
a 5 39 10 2. 20 3 

% 8 5 Geography 1 (formerly Geol. 1) 136 5 
ms TO) 9 = i A a ae 

hae 5 “ gt ae FM) = 4 
SG 10 si ar. > hop) 25 
aa FS 3 na aon 6.“ S208). .9 

a 3 Meteorology 1 34 13 
Sst 00 2 46 2 6 
ay $208 2 , 3 2 
0 28 ‘ 4 2 
S20 1 r 6 1 
Palaeontology 1 5 f 20 3 
. a $ 20a 1 


16 ANNUAL REPORT OF THE 


As in 1914-1915, important assistance to our research work was 
given by the Sheldon Fund Committee, who appropriated $700. 
to defray the expenses of Mr. D. H. McLaughlin, incurred during 
the summer’s field-study of mining districts in California, Mon- 
tana, Arizona, and other western states. An unexpended balance 
of $600., returned to the Shaler Fund by Prof. W. M. Davis, was 
granted to Dr. W. G. Foye to defray expenses connected with the 
completion of an important memoir resulting from his field-work 
in the Fiji Islands, a study made possible also by the Sheldon Fund, 
as noted in last year’s report. 

The income of the Whitney Fund was divided between Mr. 
R. F. Webb and Mr. Roderick Peattie, who pursued field-courses 
during the summer. 

The Visiting Committee has given very great stimulus and 
encouragement. One of its members, Dr. W. S. Bigelow, gave 
$100. as the nucleus of a fund for defraying the travelling expenses 
of geologists and geographers from other centres, who may be 
invited to give special lectures to our students. The first was 
given by Dr. N. L. Bowen of the Geophysical Laboratory at 
Washington, with effect so good that this fund is manifestly one 
of the most useful among those at the disposal of the Department. 
Members of the Committee generously subscribed the sum of 
$300. to cover the cost of much needed map cases and $130. 
toward the salary of a Departmental secretary. ‘Though working 
on a half-time basis for a few months, the stenographer employed 
has been of notable value. This experiment by the Committee 
has proved, if proof were needed, that true economy of administra- 
tion demands the appointment of a full-time Departmental 
secretary by the Corporation. ‘The Committee has also under- 
written the deficit, about $300., incurred in connection with the 
Summer course. 

Recognizing the importance of the final establishment of a full- 
time professorship of economic geology, Mr. G. B. Leighton, 
chairman of the Visiting Committee, at once laid before it the 
need of additional equipment. A fund of $3,000. a year, to be 
kept up for five years, was speedily raised by subscriptions from 
Messrs. R. L. Agassiz, A. C. Burrage, W. H. Coolidge, W. E. C. 
Eustis, H. Jennings, S. Jennings, G. B. Leighton, R. A. F. Penrose, 
and Raphael Pumpelly, and from Profs. H. L. Smyth and J. E. 
Wolff. These friends of Harvard have thus shown in a practical 
way their conviction that economic geology should have a promi- 
nent place in the scientific work of the University. 
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Mr. R. L. Agassiz gave a first-class petrographic microscope 
for use in research on problems in economic geology. In the same 
generous spirit, Mr. Leighton deposited another microscope. 
With the loan of other instruments from the Department of 
Mineralogy and Petrography, a more temporary meeting of 
Professor Graton’s need of equipment in microscopes was ar- 
ranged. 

Mr. R. W. Sayles’s highly appreciated annual gifts consist not 
only of service without stipend but also of numerous gifts of 
valuable material. 

Similarly Mr. Edward Wigglesworth gives his services without 
remuneration as Curator of the Gardner Collection of Photo- 
graphs, and as Assistant in Geology 8. His report on the Gardner 
Collection is summarized as follows: 


Photographs | Slides 
Accessions since last report 349 1,113 
Unidentified views 150 0 
Duplicates 116 0 
Broken 0 2 
Last accession number 7,854 9,439 
Number now in collection 7,743 9,439 
Card catalogued 0 9,000 


The more important additions to the collection are: (1) Pro- 
fessor Daly’s slides (nearly 300), from The International Boundary 
Survey, Canadian Pacific Railway Line, Montana, Mexico, and 
the Hawaiian Islands. (2) Various geographical slides, (approxi- 
mately 100), obtained by Professor Atwood for use in his courses. 
(3) 250 palaeontological slides for Professor Raymond’s work in 
Geology 5. (4) 50 meteorological slides. The petroleum and 
Scottish slides mentioned in last year’s report are now catalogued 
and entered in the above table. A set of 97 slides, the gift of the 
Australian Commonwealth, has recently been received but has 
not yet been catalogued. 

A Committee of the Division of Geology made a thorough 
revision and improvement of the Divisional pamphlet. In the 
course of this work, it was decided to rename all the geographical 
courses, in the interests of a more systematic and telling statement 
of the Departmental offerings. 

Prof. J. B. Woodworth conducted the following courses at 
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Harvard: Geology 5 (in part), Geology 8, Geology 12, Geology 16, 
a new half-course on the Geology of North America, and Geology 
20e. At Radcliffe he conducted Geology 4 and 5. Independently 
of departmental courses, Professor Woodworth guided Mr. 
Wigglesworth’s investigation of the geology of Martha’s Vineyard. 

The work of the Harvard Seismographic Station was maintained 
throughout the year, and the annual report for the vear 1915 was 
prepared. 

Professor Woodworth’s time for research has been devoted to 
the re-survey of the geology of Cape Cod and the Elizabeth Is- 
lands, Nantucket, Martha’s Vineyard, No Man’s Land, and Block 
Island, for the U. S. Geological Survey. A report on the geology 
of the Cretaceous, Tertiary, Pleistocene, and Recent formations 
of the region is in preparation. Mr. Gilbert Hart, a student 
registered in Geology S20, assisted in the field-work on Cape Cod 
from June 15th to about September 10th. 

Mr. Saville has been conducting experiments upon the nature 
of coloring matter in water. The results embody a new theory 
founded upon the colloidal phenomena observed. 

Professor Raymond conducted the courses, Palaeontology 1, 2, 
3, and 20, and gave one lecture each week in Geology 5. Stu- 
dents working in Palaeontology 20 prepared the following papers: 
Mr. Richard M. Field: A preliminary paper on the origin and 
classification of intraformational conglomerates and_ breccias. 
Mr. T. H. Clark: New blastoids and brachiopods from the Rocky 
Mountains. Mr. John Tothill: On the origin of insects, with a 
special discussion of their possible descent from trilobites. The 
last of these papers, though having its inception in this course, 
was largely worked out at the Bussey Institution. The following 
papers, finished in Palaeontology 20 in previous years, were 
published this year: Dr. Donald C. Barton, A revision of the 
Cheirurinae with notes on their evolution. Washington Univ. 
Studies, 1916, 8, p. 101-152; Dr. W. P. Haynes, The fauna of the 
upper Devonian in Montana. Pt. 2, The stratigraphy and the 
Brachiopoda. Annals Carnegie Museum, 1916, 10, p. 13-54, 
pl. 3-8. 

During the spring recess, Professor Raymond accompanied a 
party of students on a visit to the Miocene deposits at York- 
town, and other places of geological interest in Virginia. — 

The more refined methods of work in stratigraphy have shown 
with increasing force during the last few years the necessity for a 
careful study of sediments, not only in themselves, but in relation 
to the enclosed fossils. In an endeavor to make a beginning on 
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work of this kind, Professor Raymond has had many thin sections 
of sedimentary rocks prepared as the nucleus of a collection to 
illustrate the various phenomena of sedimentation. 

The following were added to the palaeontological collections 
during the year: by donation, a collection of Rhizopoda formerly 
belonging to Professor Charles H. Wing, given by Mrs. Wing 
through Prof. C. H. White, and three drawers of specimens of 
limestone and fossils from Bermuda, given by Dr. W. P. Haynes; 
by purchase, fourteen drawers of rocks and fossils from the Pearse 
collection, and seven specimens of graptolites from Frederick 
Braun. 

In Economic Geology, Professor Graton gave Geology 10, 
Geology 18, and Geology 20b. In Geology 10, the general course 
on Ore deposits, the plan of giving laboratory work as a required 
part of the instruction, proved successful and will be continued. 
No regular summer course was offered, but two graduate students 
devoted the entire summer to field-work under Professor Graton’s 
direction. 

Because of the unusual opportunities offered, most of the re- 
search in Economic Geology continues to focus on problems con- 
nected with the secondary enrichment investigation. Dr. Joseph 
Murdoch’s thesis, Microscopical determination of the opaque 
minerals, is published as a textbook and has already found a wide 
distribution. Mr. D. H. McLaughlin, candidate for the doctor’s 
degree, has, under direction, continued laboratory and summer field- 
work relating to the occurrence and significance of the mineral 
bornite. Mr. A. Wandtke is expected to submit results of his 
work in Alaska during last summer on ore occurrence in the Nikolai 
greenstone as one of two theses for the doctor’s degree. Mr. E. H. 
Perry, though having fulfilled residence requirements for the 
doctor’s degree, spent the winter and spring months in the labo- 
ratory and part of the summer in the field in continuation of his 
research on rock alteration accompanying ore deposition. 

With the aid of advanced students, reports based on micro- 
scopic study of rocks and ores were made for important mining 
companies in Alaska, Siberia, Peru, and Transvaal, as well as in 
various parts of this country. It appears that actual, practical 
problems of this kind appeal greatly to the students’ interest and 
are, of course, of unequalled value for purposes of instruction. 

During the year Prof. W. W. Atwood conducted at Harvard 
the courses, Geography 1, 2, 6, 16 and 20a; and at Radcliffe, the 
courses Geography 1 and 6. 

Assisted by Prof. F. H. Lahee of the Massachusetts Institute of 
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Technology and by Dr. W. P. Haynes of Wellesley College, 
Professor Atwood gave the summer course, S6, taken by 28 men. 
The work was done in southwestern Colorado in the region of the 
San Juan Mountains. It is a pleasure to note that most of the 
men of that party, who are now in residence at Harvard, are 
registered for additional work in this Department. Some of them 
are proving to be of valuable assistance in connection with labora- 
tory work in elementary courses. 

Professor Atwood has continued his research studies on the 
physiography of the San Juan Mountains, under the auspices of 
the U. S. Geological Survey, and has given special attention to 
the geology associated with the defective reservoirs in that district. 
Under his direction, research work has been carried on by gradu- 
ate students on the Lower St. Lawrence Valley, the mountain 
ranges of Montana, and also in the study of the glacial geology of 
Boston and vicinity. 

Mr. Roderick Peattie has selected, with approval, for his Ph.D. 
thesis, an investigation on The geographic factors in the settle- 
ment and life of the Lower St. Lawrence Valley, and is conduct- 
ing his researches under the direction of Professor Atwood. 

Professor Ward gave the following courses, Meteorology 1, 2, 3, 
4 and 20. At the request of Dr. R. P. Strong, Professor Ward 
gave, for the first time, a series of lectures on Tropical Climatology 
to the students in the-School of Tropical Medicine. In the re- 
search course, (Meteorology 20), Mr. C. C. Chu made a study of 
floods and flood forecasts, in preparation for work which he expects 
to do when he returns to China; Mr. S. P. Robinson investigated 
the climatology of the Hawaiian Islands with special reference to 
the cultivation of cotton in those islands, and Mr. L. B. R. Briggs, 
Jr., made a study of the cyclonic distribution of rainfall in the 
United States. During the winter, Professor Ward completed a 
paper on the thunderstorms of the United States as climatic 
phenomena, which was presented before the Second Pan-American 
Scientific Congress, and one on the prevailing winds of the United 
States, which was read at the winter meeting of the Association 
of American Geographers. A paper on the tornadoes of the 
United States is ready for publication. The summer was spent 
in further work on a book on the climatology of the United States. 

The work of the Blue Hill Observatory, directed by Professor 
McAdie, is described in the Report of the President. 


MRAP ory: 


MUSEUM OF COMPARATIVE ZOOLOGY. 21 


~ REPORT OF THE MAMMALS. 


By Outram BANGS. 


The principal collections received during the year were those 
made and presented by Mr. F. R. Wulsin from Madagascar and 
British East Africa; these collections include about 300 speci- 
mens. Other of the larger collections, are: about 175 specimens 
from Alaska and Eastern Siberia, the gift of Col. J. E. Thayer and 
Prof. Theodore Lyman, collected by Messrs. Joseph Dixon and 
W. S. Brooks; 26 specimens collected in Newfoundland by Mr. 
G. K. Noble and presented by Col. J. E. Thayer; about 80 speci- 
mens from Mt. Whitney, collected by Dr. G. M. Allen, presented 
by Prof. Theodore Lyman; 20 specimens from Borneo collected 
and presented by Prof. H. W. Smith; 150 bats from Santo Domingo 
collected by Mr. J. L. Peters, and presented by Mrs. Ezra R. 
Thayer, Mrs. C. G. Weld, and Dr. Thomas Barbour; a large 
collection of Cuban bats presented by Dr. Carlos de la Torre; 
extensive series of skeletons and other osteological specimens, 
including cotypes of the Gorilla; also fossils (Eser Collection) have 
been presented by the Boston Society of Natural History. Single 
specimens or small series of specimens have been received from 
Messrs. H. R. Amory, Thomas Barbour, W. W. Barbour, J. H. 
Blake, Wendell Blanchard, W. B. Cabot, W. E. Castle, H. L. 
Clark, Walter Deane, Walter Faxon, R. T. Fisher, A. B. Fuller, 
T. H. Hays, George Nelson, J. L. Peters, J. C. Phillips, C. T. 
Ramsden, J. B. Rorer, H. W. Smith, Carlos de la Torre, and 
Francis Watts; also from Andover Academy, the Florida Amal- 
gamated Phosphate Company, and Lexington Park. 

Exchanges have been made with the Carnegie Museum and the 
American Museum of Natural History. 

Material for study has been loaned to the U. S. National Mu- 
seum; the U. S. Biological Survey; the American Museum of 
Natural History; and the Museum of Vertebrate Zodlogy, Uni- 
versity of California. 
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REPORT ON THE BIRDS. 


By Wi.u1AM BREWSTER. 


The Museum has acquired during the year about 5,500 birds, 
representing upwards of 200 species or subspecies new to its collec- 
tion, besides many others of exceptional rarity or interest. Mr. 
Bangs has attended to the identification, labeling, etc. of this 
fresh material with his accustomed promptness and efficiency. 
Much of it comes from far distant lands, not as yet thoroughly 
exploited by ornithologists. Mr. F. R. Wulsin, collecting in 
Madagascar, in the summer of 1915, sent from there 1,065 skins, 
besides an almost equal number obtained by him in British East 
Africa, together with a few from Uganda; to Hon. W. Cameron 
Forbes we are indebted for 245 specimens (representing 30 species 
not before possessed by the Museum) collected by him personally, 
with the help of two assistants, in Uruguay and Brazil, during 
January and February, 1915; to Mr. H. R. Amory for 176 skins 
obtained by him in the Azores and Canary Islands and at Mogador, 
Morocco; to Prof. H. W. Smith for 307 birds from Sarawak, 
Borneo; to Dr. J. C. Phillips for 337 birds of exceptional interest 
collected at the Falkland Islands, by Mr. W. S. Brooks, between 
October, 1915 and February, 1916; to Mrs. Ezra R. Thayer, 
Mrs. C. G. Weld and Dr. Thomas Barbour, for 409 specimens 
secured in Santo Domingo during the spring of 1916, by Mr. J. L. 
Peters. That Col. John E. Thayer’s devotion to the interests 
of the Museum has in no wise abated is abundantly shown by the 
continued munificence of his gifts. Those of recent date and 
previously unacknowledged include 221 birds taken in the Bahamas 
by Mr. C. J. Maynard in the spring of 1915, 46 obtained there by 
the same collector in 1884, and six rare Petrels from South Georgia 
Island. To Col. J. E. Thayer and Dr. Theodore Lyman jointly 
we are under obligation for the final instalment numbering 365 
skins of Alaskan birds collected by Messrs. W. S. Brooks and 
Joseph Dixon, in 1913-1914. 

More than 1,000 skins of Neotropical birds have been pur- 
chased. 
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Bird skins in small series or singly have been contributed by 
Messrs. Outram Bangs, William Brewster, W. S. Brooks, Walter 
- Faxon, A. B. Fuller, Charles W. Johnson, J. C. Lee, W. M. Mann, 
G. K. Noble, J. L. Peters, J. C. Phillips, C. T. Ramsden, Carlos 
de la Torre, C. W. Townsend, and the Peabody Academy of 
Science. 

Eleven “record”? birds —a Booby Gannet, a Black-necked 
Stilt, a Black Vulture, a Gyrfalcon, a Western Horned Owl, a 
Burrowing Owl, a Chuck-will’s-widow, a Fish Crow, a Lark Bunt- 
ing, a Bohemian Waxwing, and a Caerulean Warbler — of especial 
interest because taken in New England and of more or less rare 
occurrence there, have been given to the Boston Society of Natural 
History. 

By exchange we have received from the American Museum of 
Natural History, 38 Central and South American birds; from 
Mr. E. A. Armstrong, 39 Japanese birds and 17 more from Japan 
and Formosa. Forty-seven skins have been sent in exchange 
to Mr. Armstrong and 26 have been given to Col. J. E. Thayer. 

For purposes of scientific investigation 216 birds have been 
loaned to Mr. Robert Ridgway, 53 to Dr. C. W. Richmond, 9 to 
the U. S. National Museum, 2 to Mr. F. M. Chapman, 32 to Mr. 
Ralph Hoffmann, 29 to Mr. Joseph Grinnell, 4 to the Brooklyn 
Institute, 1 to Mr. W. E. Clyde Todd. 
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REPORT ON THE REPTILES AND AMPHIBIANS. 


By Tuomas BARBOUR. 


The year has been an eventful one with respect to the large 
amount of valuable material which has been received. 

The work of identifying the recent accessions has fallen some- 
what behind, but nevertheless, the condition of the collection 
remains good. No specimens of lizards or snakes have been 
shelved among the study series without first having been entered 
in the card file. The value of this card catalogue is becoming 
increasingly evident. 

The most important among the accessions are: — the Wulsin 
Madagascar collection, a report upon which has been prepared; 
Mr. W. M. Mann’s large collection from Fiji; Mr. H. S. Blair of 
the United Fruit Co., some important reptiles from Zent, Costa 
Rica, including a new Lathrogecko, described by Mr. G. K. Noble; 
the Florida Amalgamated Phosphate Co., through Mr. Anton 
Schneider some bones of the recently described Tomistoma 
americana Sellards; Mr. Louis A. Mowbray and the Hon. G. 
Whitfield Smith, Commissioner of Turks Island, new and impor- 
tant West Indian Reptiles. 

Prof. Carlos de la Torre, Mr. C. T. Ramsden and Sefior V. J. 
Rodriguez have, as in former years, added many rarities, until our 
Cuban collection is practically complete and very rich in large 
series of rarities. Some valuable material, including several 
desirable cotypes, has been bought by the Curator from Rosenberg, 
Brimley, and other sources, notably Maynard’s recent Bahaman 
collections. 

Exchanges on an unusually extensive scale have been effected 
with the Australian Museum, British Museum, University of 
Michigan Museum, U.S. National Museum, Museum of Princeton 
University, South African Museum, and Carnegie Museum of 
Pittsburgh. 

Material loaned to Dr. Leonhard Stejneger, Dr. L. E. Griffin, 
Dr. A. G. Ruthven, and Mr. E. R. Dunn has been returned safely. 

Special thanks are due to Dr. G. A. Boulenger for the loan of one 
of the Gundlach and Peters specimens of the rare Anolis cyano- 
pleurus. 
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REPORT ON THE FISHES. 


By SAMUEL GARMAN. 


The most important donation of the year is a representative 
series of about seventy fishes of Bermuda, the gift of the Bermuda 
Biological Station for Research. The specimens were well selected 
and arrived in excellent condition. The usual routine labor has 
been devoted to care of materials, to a large number of identifica- 
tions, to general improvements, and to dissections, drawings, notes, 
and other preparations for publications. 
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REPORT ON THE ENTOMOLOGICAL DEPARTMENT, 


Acceptable additions to the Entomological Collections have 
been received from Miss E. B. Bryant, Messrs. H. R. Amory, 
H. A. Ballou, B. P. Clark, Walter Deane, W. G. Farlow, J. W. 
Green, E. D. Harris, A. P. Morse, H. M. Parshley, L. W. Swett, 
Roland Thaxter, W. M. Wheeler, and F. R. Wulsin. 

The Cicindelidae, Mr. Harris’s gift, Mr. Wulsin’s collection 
from Madagascar, and Professor Wheeler’s Formicidae deserve 
special mention. : 

Mr. L. W. Swett has made considerable progress with the 
preliminary rearrangement of the Geometridae, and through his 
generosity and interest many desirable species have been added 
to the collection. He has also prepared a number of specimens 
for study and published descriptions of several new species the 
types of which are in the collection. 

The addition of Sphingidae new to the collection, the gift of 
Mr. B. P. Clark, has led to the rearrangement of the entire series 
in the Museum. 

The routine work includes the cataloguing and labeling of 
several hundred types of Coleoptera, Diptera, and Lepidoptera. 
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REPORT OF THE MYRIOPODS AND ARACHNIDS. 


By Raupy V. CHAMBERLIN. 


During the year, additions to the collections of chilopods and 
diplopods have been received from Miss E. B. Bryant and from 
Messrs. J. W. Bailey, C. T. Brues, H. L. Clark, A. J. Cook, J. J. 
Davis, J. H. Emerton, H. W. Henshaw, W. A. Hilton, J. D. 
Mitchell, E. W. Nelson, W. R. Walton, W. M. Wheeler and C. B. 
Williams. 

Accessions to the collection of arachnids were received from 
Miss E. B. Bryant, Miss M. L. Moles, and Messrs. C. T. Brues, 
S. C. Chamberlin, H. L. Clark, J. H. Emerton, and W. A. Hilton. 

A specimen of a new species of land turbellarian from the 
Philippines was sent in by Dr. C. F. Baker. . Specimens of nine 
species of Chaetognatha were received from the collections of the 
U. S. Bureau of Fisheries. 

The first months of the year were devoted chiefly to the work 
of cataloguing. The catalogue of the chilopods and diplopods was 
completed so far as concerns identified material. The catalogue 
of the annelids was revised and brought nearly up to date, and 
the collection was largely rearranged. Other routine work in-. 
cluded the study of a number of collections of myriopods and 
arachnids sent for identification. A report on the chilopods of 
St. Paul Island, Alaska, was prepared for the U. S. Bureau of Bio- 
logical Survey. Most of the time from December to June was 
devoted to work on the annelids of the Albatross expeditions of 
1891, 1899-1900, and 1904-1905. 
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REPORT ON THE ECHINODERMS. 


By Hupert LyMAn CLARK. 


The work of the year has been about equally divided between 
the collections of Echini and ophiurans. The rearrangement of 
the spatangoid Echini has been completed; the unidentified 
material has been determined, a few as yet undescribed forms have 
been critically studied and the pedicellariae of all the genera and 
most of the species have been microscopically examined. This 
work has been done for the sixth and last portion of the report 
on Hawaiian and other Pacific Echini. 

The entire collection of ophiurans has been rearranged to con- 
form with the catalogue published (Mem. M. C. Z., 35, no. 4). 
All type material has been conspicuously designated in both the 
collection and the card catalogue. The work has involved the 
rewriting of many cards and labels, but has added greatly to 
the practical usefulness of the collection. 

During March and April, I was granted leave of absence for a 
trip to Tobago, B. W. I., as one of a party sent out by the Carnegie 
Institution of Washington. We were located for five weeks near 
the extensive coral area known as Buccoo Reef. This proved a 
very rich ground for echinoderms and 75 species were collected, 
of which about one fourth are new to the Museum. Nearly two 
thousand specimens were gathered, including good series of a 
number of species hitherto only meagrely represented in the 
collection. This material has all been sorted and mostly identified, 
but has not yet been incorporated with the catalogued series. 

During the year, important collections for study have been 
received from the University of Iowa, the South African Museum 
at Cape Town, and the South Australian Museum at Adelaide; 
duplicate series from these are to be retained. A small exchange 
with the Marine Biological Laboratory, Woods Hole, Mass. has 
given us some desirable brittle-stars, and very welcome gifts of 
starfishes, brittle-stars, and sea-urchins have been received from 
Mr. John W. Mills, and the Bermuda Biological Station for 
Research. 
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REPORT ON THE COELENTERATES. 


By Henry B. BIGELow. 


The most important accessions received during the year are 
the duplicate set of Medusae, ctenophores, and siphonophores 
collected by the Grampus in 1915; the duplicate set of Medusae 
and ctenophores collected by the U. S. Revenue Cutter SENECA 
in the region of the Grand Banks of Newfoundland in 1914; and 
a series of Medusae and siphonophores obtained during the oceano- 
graphic explorations of the Canadian Government in 1914 in the 
Gulf of St. Laurence and off Nova Scotia, presented by Dr. A. G. 
Huntsman. Medusae from Tobago Island, West Indies, have 
been presented by Drs. A. G. Mayer and H. L. Clark. The 
Museum is also indebted to Dr. J. P. McMurrich for Medusae 
from Vancouver Island. 

The card catalogue of stony corals, has been continued; it 
now includes 107 species, but the greater part of the collection 
still remains to be worked over. 

I was absent from the Museum from October, 1915 until March, 
1916. Since then, my principal work has been the preparation of 
the report on the oceanographic cruises of the Grampus in 1914 
and 1915, and the preparation of a report on the Medusae and 
siphonophores collected by the BacuE in 1914. 
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REPORT ON INVERTEBRATE PALAEONTOLOGY. 


By Percy E. RaymMonp. 


During the year, the rearrangement of the collection of trilobites 
was advanced by bringing the material into zodlogical order, and 
by the distribution of a quantity of unassorted specimens to their 
proper places in the series. The Odontopleuridae and the Lichad- 
idae were newly identified and relabeled, and a study made of the 
genera of each family. An extensive revision of the Lichadidae 
was completed for publication, and a shorter paper on the Odonto- 
pleuridae has already been printed. Considerable time was 
devoted to the finishing of the report on the Ordovician of the 
Baltic Provinces, and to the labeling and identification of various 
miscellaneous collections of fossils other than trilobites. The 
collection of trilobites occupies 480 Museum trays, and the con- 
tents of 244 of them have been identified and relabeled since the 
writer has been Curator. The principal families still to be ar- 
ranged are the Phacopidae, 80 trays, Proetidae, 30 trays, Olenidae, 
40 trays, and Goldiidae, 20 trays. ; 

A new feature has been the gathering together and the rear- 
ranging of a large amount of material to form a stratigraphic 
collection. This work required a great deal of sorting, labeling, 
and shifting of specimens among the four rooms, not only to 
obtain the specimens, but to make room for the collection. The 
result has been the assemblage of quite a representative series of 
Palaeozoic fossils, occupying 600 Museum trays and arranged in 
stratigraphic order. This collection consists mainly of material 
taken from the Whitney, Hyatt, Walcott, Burr, Perry, Hartt, 
and Jackson collections, supplemented by material from the 
general collection and various lots obtained by the Curator. A 
beginning was made on the arrangement of a similar collection 
from the Mesozoic and Caenozoic formations, but in these lines 
the Museum needs much more American material. 

Field-work was confined to a single short trip. In May, after 
a visit to Yorktown with students, I spent three days in the 
Catawba Valley, near Salem, Virginia. Thanks to the guidance 
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and assistance of Prof. S. L. Powell of Roanoke College, I was 
able to collect more than a barrel of good Ordovician fossils in this 
short time. 

The following accessions, other than those mentioned above, 
have been received: — 

By donation: 80 Museum trays of fossils and geological speci- 
mens from the Ordovician of central Pennsylvania, representing 
the collecting from that region for two seasons, from Mr. R. M. 
Field; 9 Museum trays of Cambrian and Carboniferous fossils 
from Montana, and a unique collection of blastoids from Old 
Baldy and Cherry Creek, Montana, from Mr. T. H. Clark; a cast 
of the type of Megalaspis beckert Slocum, from Dr. E. O. Ulrich; 
4 slabs with Olenellus, from the Curator. 

By purchase: 42 specimens of invertebrate fossils from Mr. 


Frederick Braun; 7 specimens from Ward’s Natural Science 
Establishment. 
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REPORT ON THE GEOLOGICAL COLLECTION. 
By Ropert W. SAYLES. 


During the past year, almost all the accessions pertain to 
economic geology. By purchase, specimens of copper ore from 
Mansfeld, Germany; native iron from Greenland; platinum ore 
from Westphalia, Germany; 5 specimens of uranium ores from 
Colorado; 3 specimens of uranium ore from Australia. Mrs. 
August R. Meyer of Kansas City has very kindly given a splendid 
collection of about 300 specimens of ores from the Cripple Creek 
region of Colorado. ‘This collection contains about 40 valuable 
and interesting specimens of cerargyrite and other silver chlorides; 
about 50 of argentiferous galena; 20 rich, free, and roasted gold 
ores; 10 native silver specimens; one ruby silver specimen; 10 
cerussite specimens; over 50 miscellaneous gold and silver ores; 
and a large number of furnace products. At least 150 of the 
specimens of the Meyer collection can be placed on exhibition to 
advantage. Prof. E. C. Jeffrey has given a unique collection of 
55 colored photomicrographs, illustrating the origin of coal accord- 
ing to the results of his researches. The photographs show the 
microscopic structure of coals in various parts of the earth and 
from nearly every geological age in which coal has been formed. 
In addition to the photographs of coals, there are a number of 
photo-micrographs of oil shales which show an origin similar to that 
of the coals. The Mineralogical Department has given a large 
cube of granite from North Carolina for the building stone exhibit. 

To the collections in the room devoted to Dynamical and Struc- 
tural Geology, there have been added specimens of lava from 
Lassens Peak, the gift of Mr. W. G. Reed, Jr. A manganese 
nodule dredged from the Pacific Ocean by the ALBaTRoss has 
been placed on exhibition. Thanks are due to Professors Palache 
and Raymond and to Dr. C. L. Whittle for specimens. Some large 
specimens of slate exhibiting folding were collected at Crow Point, 
Hingham, and at Squantum. Several large descriptive placards 
have been placed in the spaces under the windows. 

The average number of visitors to the collections open to the 
Public for the nine months, August, 1915-April, 1916, as noted 
by the Watchman, was more than 81,000; the largest number, 
(August, 1915), was 16,411, the smallest, (February, 1916), 4,943. 
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REPORT ON THE LIBRARY. 


During the Museum year from August 1, 1915, to July 31, 1916, 
inclusive, 1,149 volumes, 1,203 parts of volumes, and 1,164 
pamphlets have been added to the Library. 

The total number of volumes in the Library is 53,783, the total 
number of pamphlets is 50,470. 

Six hundred and eighty-seven volumes have been bound; two 
thousand pamphlets have been separately bound. 

Col. J. E. Thayer’s gift of two paintings of J. J. Audubon and 
Dr. H. B. Bigelow’s gift of several hundred volumes are acknowl- 
edged in the Report of the Director, p. 8. 
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PUBLICATIONS 


FOR THE YEAR 1915-1916 


(1 Aueust, 1915-31 Jury, 1916). 


Museum oF CoMPARATIVE ZOOLOGY. 


BULLETIN: — 


Vol. LV. (Geological series, Vol. IX). 

No. 4. Harvard seismographic station. Sixth annual report including 
records, 1 January—31 December, 1914. By J. B. Woodworth. pp. 30. 
September, 1915. 

Vol. LVI. (Geological series, Vol. X. Shaler Memorial series, No. 2, 3). 

No. 3. Expedition to the Baltic provinces of Russia and Scandinavia. 
Part 1.— The correlation of the Ordovician strata of the Baltic basin 
with those of eastern North America. By Percy E. Raymond. pp. 110. 
8 Plates. July, 1916. 

No. 4. Expedition to the Baltic provinces of Russia and Scandinavia, 1914. 
Part. 2.— The Silurian and High Ordovician strata of Esthonia, Russia, 
and their faunas. Part. 3— An interpretation of the Silurian section of . 
Gotland. By W.H. Twenhofel. pp. 68. 5 Plates. July, 1916. 

Vol. LIX. 

No. 4. Exploration of the coast water between Nova Scotia and Chesa- 
peake Bay, July and August, 1913, by the U. S. Fisheries Schooner 
Grampus. Oceanography and plankton. By Henry B. Bigelow. pp. 
212. 2 Plates. September, 1915 

No. 5. Notes on birds from East Siberia and Arctic Alaska. By W. 
Sprague Brooks. pp. 54. September, 1915. 

No. 6. A revision of the lizards of the genus Ameiva. By Thomas Bar- 
bour and G. Kingsley Noble. pp. 66. October, 1915. 

No. 7. Two new genera of myrmicine ants from Brazil. By William 
Morton Wheeler. pp. 12. November, 1915. 

No. 8. New chilopods from Mexico and the West Indies. By Ralph V. — 
Chamberlin. pp. 49. 5 Plates. November, 1915. 

Vol. LX. 

No. 1. New and old Silurian trilobites from southeastern Wisconsin, 
with notes on the genera of the Illaenidae. By Percy E. Raymond. 
pp. 42. 4 Plates. January, 1916. 

No. 2. The Australian ants of the genus Onychomyrmex. By William 
Morton Wheeler. pp. 12. 2 Plates. January, 1916. 
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No. 3. The spermatogenesis of Phrynotettix magnus, with special refer- 
ence to synapsis and the individuality of the chromosomes. By D. H. 
Wenrich. pp. 82. 10 Plates. February, 1916. 

No. 4. A revision of the lizards of the genus Cyclura. By Thomas 
Barbour and G. K. Noble. pp. 28. 15 Plates. February, 1916. 

No. 5. The ants of the Phillips expedition to Palestine during 1914. By 
W. M. Wheeler and W. M. Mann. pp.10. February, 1916. 

No. 6. Results of the Yale Peruvian expedition of 1911. The Arachnida. 
By Ralph V. Chamberlin. pp. 126. 25 Plates. March, 1916. 

No. 7. A collection of birds from the Cayman Islands. By Outram Bangs. 
pp. 20. March, 1916. 

No. 8. Ants collected in Trinidad by Professor Roland Thaxter, Mr. F. W. 
Urich, and others. By William Morton Wheeler. pp.10. March, 1916. 

No. 9. Bats of the genus Corynorhinus. By Glover M. Allen. pp. 26. 
1 Plate. April, 1916. 

MeEmorrs: — 


Vol. XXV. 
No. 4. Catalogue of recent ophiurans: based on the collection of the 
Museum of Comparative Zoélogy. By Hubert Lyman Clark. pp. 214. 
20 Plates. December, 1915. 
REPoRT: — 
1914-1915. pp. 46. December, 1915. 


ZOOLOGICAL LABORATORY. 


ConTRIBUTIONS: — , 

262. Reprietp, E. S. P.— The grasping organ of Dendrocoelum 
lacteum. Journ. animal behav., September—October, 1915, 
5, p. 375-380. 

263. Arey, L. B.— Do movements occur in the visual cells and 
retinal pigments of man? Science, 24 December, 1915, n. s., 
42, p. 915-916. 

264. Mavor, J. W.—On the development of the coral Agaricia 
fragilis Dana. Proc. Amer. acad. arts & sci., December, 
1915, 51, p. 483-512, 6 pls. 

265. Arey, L. B.— The occurrence and the significance of photo- 
mechanical changes in the vertebrate retina — an historical 
survey. Journ. comp. neurol.,15 December, 1915, 25, p. 535- 
554. 

266. Wenricu, D. H.— See supra. Bull. 60, no. 3. 

267. Crozier, W. J.—lIonic antagonism in sensory stimulation. 
Amer. journ. physiol., 1 January, 1916, 39, p. 297-302. 

268. Crozier, W. J.— Regarding the existence of the ‘common 
chemical sense’ in vertebrates. Journ. comp. neurol., 15 
February, 1916, 26, p. 1-8. 
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269. Mavor, J. W.— On the life-history of Ceratomyxa acadiensis, 
a new species of Myxosporidia from the eastern coast of 
Canada. Proc. Amer. acad. arts & sci., April, 1916, 51, 
p. 549-578, 3 pls. 

270. Crozier, W. J.—Cell penetration by acids. Journ. biol. 
chem., 1916, 24, p. 255-279. 

271. Crozier, W. J.— The rhythmic pulsation of the cloaca of 
holothurians. Journ. exper. zodl., 1916, 20, p. 297-356. 

272. Arery, L. B.— The movements in the visual cells and retinal 
pigment of the lower vertebrates. Journ. comp. neurol., 
15 April, 1916, 26, p. 121-202, 5 pls. 

273. Reprietp, A. C.— The codrdination of chromatophores by 
Hormones. Science, 21 April, 1916, n. s., 48, p. 580-581. 

274. Robertson, W. R. B.— Chromosome studies. 1. Taxonomic 
relationships shown in the chromosomes of Tettigidae and 
Acrididae: V-shaped chromosomes and their significance in 
Acrididae, Locustidae, and Gryllidae: chromosomes and 
variation. Journ. morphol., 20 June, 1916, 27, p. 179-331, 
26 pls. 

275. Hecut, S.— Form and growth in fishes. Journ. morphol., 
20 June, 1916, 27, p. 379-400. 

276. Arey, L. B.— The function of the efferent fibers of the optic 
nerve of fishes. Journ. comp. neurol., 15 June, 1916, 26, 
p. 213-246, 2 pls. 

BERMUDA BIOLOGICAL STATION FOR RESEARCH. 

CoNTRIBUTIONS: — 

38. See supra, Contrib. Zobl. Lab., 264. | 

39. Crozier, W. J.—On cell penetration by acids. Science, 19 
November, 1915, n. s., 42, p. 735-736. 

40. See supra, Contrib. Zoél. Lab., 268. 

41. See supra, Contrib. Zoél. Lab., 270. 

42.° Hecut, S.— The water current produced by Ascidia atra 
Lesueur. Journ. exper. zodl., 1916, 20, p. 429-434. 

43. See supra, Contrib. Zool. Lab., 271. 

44. Crozier, W. J.— Some indicators from animal tissues. Journ. 
biol. chem., 1916, 24, p. 448-445. 

45. Gauttoway, T. W. and Wetca, P. S.— Studies on a phos- 


phorescent Bermudian annelid, Odontosyllis enopla Verrill. 
Cambridge, 1916, 26 pp., 5 pls. (Reprinted from Trans. 
Amer. microsc. soc., January, 1911, 30, p. 13-40, 5 pls.). 
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ALLEN, G. M. 
A third species of Chilonycteris from Cuba. Proc. N. E. zodl. club, 
8 February, 1916, 6, p. 1-7. © 
See also p. 35. Bull. 60, no. 9. 
Banes, OuTRaM. 
Notes on dichromatic herons and hawks. Auk, October, 1915, 32, 
p. 481-484. 
The smaller mockingbird of the northern Bahamas. Proc. N. E. 
z00l. club, 29 March, 1916, 6, p. 23. 
A collection of birds from Saghalin Island. [With J. E. Thayer]. 
Auk, January, 1916, 33, p. 43-48. 
Regular breeding of Alice’s thrush in Arctic East Siberia. [With 
J. E. Thayer]. Auk, July, 1916, 33, p. 327-328. 
See also p. 35. Bull. 60, no. 7. 
BarsBour, THOMAS. 
A note on two interesting New Jersey amphibians. Copeia, 24 
January, 1916, no. 26. 
Some remarks upon Matthew’s “Climate and evolution.” With 
supplemental note by W. D. Matthew. Ann. N. Y. acad. sci., 
25 January, 1916, 27, p. 1-15. 
The reptiles and amphibians of the Isle of Pines. Ann. Carnegie 
mus., January, 1916, 10, p. 297-308, pl. 28. 
A new, Tantilla from Mexico. Proc. Biol. soc. Washington, 6 June, 
1916, 29, p. 93-94. 
New amphibians and a new reptile from Sarawak. [With G. K. 
Noble]. Proc. N. E. zoél. club, 8 March, 1916, 6, p. 19-22, pl. 2. 
A new Anolis from Cuba. [With C. T. Ramsden]. Proc. Biol. 
soc. Washington, 25 January, 1916, 29, p. 19-20. 
See also p. 34, 35. Bull. 59, no. 6; 60, no. 4. 
BicELow, H. B. 
Eperetmus, a new genus of Trachomedusae. Proc. U. S. nat. mus., 
31 August, 1915, 49, p. 399-404, pl. 59. 
See also p. 34. Bull. 59, no. 4. 
BREwsTER, WILLIAM. 
Barrow’s Golden-eye at Wareham, Mass. Auk, April, 1916, 33, 
p. 197. 
CHAMBERLIN, R. V. 
Two new Texan Parajuli. Psyche, April, 1916, 23, p. 33-36. 
See also p. 34, 35. Bull. 59, no. 8; 60, no. 6. 
nae, HL. 
The echinoderms of Ceylon other than holothurians. Spolia 
zeylanica, October, 1915, 10, p. 83-102. 
Report on the sea-lilies, starfishes, brittle-stars and sea-urchins 
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obtained by the F. I. S. “Endeavour” on the coasts of Queens- 
land, New South Wales, Tasmania, Victoria, South Australia, 
and western Australia. Biol. results, “Endeavour,” 1909-14, 
2 June, 1916, 4, p. 1-123, pl. 1-44. 

[Reviews of Roman’s American civilization and the negro]. Boston 
transcript, 14 June, 1916, pt. 3, p.4. Science, 16 June, 1916, n. s., 
43, p. 855-856. 

See also p. 35. Mem. 25, no. 4. 

Dary, i: Xk. 

The glacial-control theory of coral reefs. Proc. Amer. acad. arts & 
sci., November, 1915, 51, p. 155-252. 

Problems of the Pacific islands. Amer. journ. sci., February, 1916, 
ser. 4, 41, p. 153-186, 1 pl. 

Homocline and monocline. Bull. Geol. soc. Amer., March, 1916, 
27, p. 89-92. 

Petrography of the Pacific islands. Bull. Geol. soc. Amer., June, 
1916, 27, p. 325-344. 

Mark, E. L. 

Report on the Zodélogical laboratory. Ann. rept. M. C. Z., 1914- 
1915, December, 1915, p. 10-13. 

The Zodélogical laboratory. Rept. President Harv. Coll., 1914-1915, 
15 March, 1916, p.. 247-251. 

PaRKER, G. H. 

Types of neuromuscular mechanism in sea-anemones. [Abstract]. 
Proc. Amer. philos. soc., 1916, 55, p 340-343. 

The effectors of sea-anemones. [Abstract]. Proc. Nat. acad. sci., 
July, 1916, 2, p. 385-386. 

Nervous transmission in sea-anemones. [Abstract]. Proc. Nat. 
acad. sci., July, 1916, 2, p. 437-438. 

The responses of the tentacles of sea-anemones. [Abstract]. 
Proc. Nat. acad. sct., July, 1916, 2, p. 438-440. 

The neuro-muscular structure of sea-anemones. [Abstract]. 
[With E. G. Titus]. Proc. Nat. acad. sci., June, 1916, 2, p. 
339-341. 

The fur seals and other life of the Pribilof Islands, Alaska, in 1914. 
[With W. H. Osgood and E. A. Preble]. New edition. Bull. 
U. S. bureau fisheries, 1916. 

Pui.uips, J. C.. 

Two problems in the migration of water fowl. Auk, January, 1916, 
33, p. 22-27. 

Barn owl in Massachusetts. Auk, January, 1916, 33, p. 77. 

Display of the purple finch. Auk, January, 1916, 33, p. 77. 
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Raymonn, P. E. | 

Revision of the Canadian species of “Agelacrinites.” Ottawa nat., 
August-September, 1915, 29, p. 53-62, pl. 1. 

The genera of the Odontopleuridae. Ottawa nat., February, 1916, 
29, p. 135-139. 

The Pelecypoda of the Chazy formation. Ann. Carnegie mus., 
July, 1916, 10, p. 325-343, pl. 29, 30. 

See also p. 34. Bull. 56, no. 3; 60, no. 1. 

SayLes, R. W. 

Banded glacial slates of Permocarboniferous age, showing possible 
seasonal variations in deposition. Proc. Nat. acad. sci., March, 
1916, 2, p. 167-170. 

Warp, R. DEC. 

Climatic subdivisions of the United States. Bull. Amer. geogr. soc., 
September, 1915, 47, p. 672-680. 

The weather factor in the great war. Journ. geogr., 14, November, 
1915, p. 71-76; June, 1916, p. 373-384. 

Some aspects of immigration to the United States in relation to the 
future American race. Eugenics rev., January, 1916, 7, p. 263- 
282. 

Immigration and the war. Scientific month., May, 1916, 2, p. 438- 
452. 

War, immigration, eugenics. Third report of the Committee on 
immigration, American genetic association. [With A. E. Cance, 
Irving Fisher, and P. F. Hall]. Journ. of heredity, June, 1916, 
7, p. 243-248. 

Meteorology and climatology. Amer. year book for 1915, 1916, p. 
599-601. 

Notes on climatology and reviews. Bull. Amer. geogr. soc., and 
Geogr. rev., throughout the year. 

Notes and reviews. Journ. geogr. 

WHEELER, W. M. 
See p. 34, 35. Bull. 59, no. 7; 60, no. 2, 5, 8. 
Woopworth, J. B. 

Record of the Seismographic Station, Department of Geology and 
Geography, Harvard University. Earthquake records from No. 
476 to No. 557 at the end of May, 1916. 

Dynamical and structural geology. Amer. year book for 1915, 
1916, p. 591-593. 

| The Geological section of the University Museum. Harvard 
alumni bull., 9 February, 1916, 18, p. 350-354. 
See also p. 34. Bull. 55, no. 4. 
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The payments on account of the Museum are made by the Bursar of Harvard 
College, on vouchers approved by the Director. The accounts are annually 
examined by a committee of the Overseers. The only funds the incomes of 
which are restricted, the Gray, the Humboldt, the Whitney, and the Alexander 
Agassiz Expedition Funds, are annually charged in an analysis of the accounts, 
with vouchers, to the payment of which the incomes are applicable. 

The income of the Gray Fund can be applied to the purchase and mainte- 
nance of collections, but not for salaries. 

The income of the Humboldt Fund (about $300.) can be applied for the 
benefit of one or more students of Natural History, either at the Museum, the 
United States Fish Commission Station at Woods Hole, the Stations at Ber- 
muda, or the Tortugas. 

The income of the Whitney Funds can be applied for the care (binding) and 
increase of the Whitney Library. 

The Alexander Agassiz Expedition Fund was bequeathed by Aneel 
Agassiz for the publication of reports on collections brought together by the 
expeditions with which he was connected. 

The income of the Virginia Barret Gibbs Scholarship Fund, of the value 
of $250., is assigned annually with the approval of the Faculty of the Museum, 
on the recommendation of the Professors of Zodlogy and of Comparative 
Anatomy in Harvard University, ‘‘in supporting or assisting to support one 
or more students who may have shown decided talents in Zoélogy, and prefer- 
ably in the direction of Marine Zodlogy.” 

Applications for the tables reserved for advanced students at the Woods 
Hole Station should be made to the Faculty of the Museum before the Ist 
of May. Applicants should state their qualifications, and indicate the course 
of study they intend to pursue. 
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MARY J. RATHBUN. The Crustacea 
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G.O. SARS. The Copepods. 
_ L. STEJNEGER. The Reptiles. 
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There have been published of the BULLETIN Vols. I. to LIV, WV 
and Vols. LVIII. to LX.; of the Memorrs, Vols. I. to KXXIV., : an a 
also Vols. XXXVI. to XXXVIIL, XL. to XLIL, and XLIV. = : 

Vols. LV., LVII., LXI. and LXII. of the Butierin, and Vout’ 
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now in course of publication. | ae ae 

The Burierry and Memors are devoted to the publication - eee 


Natural History, and of work by “bese basta pep ne omens _ 
Collections and Explorations. = > 


The following publications are in preparation: eat 


Reports on the Results of Dredging Operations from 1877 to 1880, in nchargeof 
Alexander Agassiz, by the U. S. Coast Survey Steamer “Blake,” Lieut. 
Commander C. D. Sigsbee, U. S. N., and Commander J. 5 Bartlett, 

US. IN: , Commanding. Bae 

Reports on fe Results of the Expedition of 1891 of the Uk Ss. Fish Commissior ae 

‘ Steamer “Albatross,’”’ Lieut. Commander Z. L. Tanner, U.S. N, ‘Com 3% 
manding, in charge of Alexander Agassiz. Se! 


charge of Alexander Agassiz, on the U. S. Fish ‘Conair 2 Bee 
‘‘ Albatross,” from August, 1899, to March, 1900, Commander Jefferson B 
Moser, U. S. N., Commanding. 
Reports on the aicelitts Results of the Expedition to the Eastern "Tropical bys 
Pacific, in charge of Alexander Agassiz, on the U. S. Fish Commission — o tis 
Steamer “Albatross,” from October, 1904, to April, 1905, Lieut. Com-- a 
mander L. M. Garrett, U.S. N., Commanding. Nope 
Contributions from the Zoélogical Eaborniae Professor E. L. ‘Mark, Dirwelans 
Contributions from the Geological Laboratory, Professor R.A. Daly, i in charge. 


These publications are issued in numbers at nrepulae intervals F 
Each number of the Bulletin and of the Memoirs is sold separately. 
A price list of the publications of the Museum will be sent on appli- 
cation to the Director of the Museum of Comparetive Zodlogy, $ 
Cambridge, Mass. | ae 
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